Geographers more than most, are conscious of the difficulty of defining "The North". It is an ambiguous term, depending for the layman more upon his particular viewpoint than upon scientific facts. Thus for many citizens of Winnipeg, the North may be anything beyond Selkirk! In Alberta, government officials have often regarded it as that part of the province lying north of 55"N. In Manitoba a government-sponsored survey has noted that "the boundary between northern and southern Manitoba . . . is usually considered to be the southern boundary of Census Division 16"1 but specifically excluded the southwestern (Lake Winnipegosis) part of that division south of the 53rd parallel. "Defined in this or indeed in any other way, Northern Manitoba is not an *The substance of this paper formed the keynote address, Regional Development Workshop, Thompson, Manitoba, The problems of northern development are essentially the same regardless of the region involved, or indeed in many cases regardless of the country involved. Of these problems it is generally agreed that transportation ranks first. Transportation is the single most important key to northern development -in northern Manitoba, northern Canada, or northern U.S.S.R.
ARTIFICIALITY OF NORTHERN POLITICAL SUBDIVISIONS
The dominant four-fold division of Canada structurally and physiographically, which results in such a marked north-south natural alignment, is one of the most basic geographic facts underlying our national exis- The regional approach to northern development provides the best alternative to the political and administrative rigidity of the past. "Region" also can be a vague term, since there are numerous criteria on which it can be based. In regional planning today however the one essential -element is space. Regional development, as distinct from natural resources development, consists of a complex of multiple resources and human characteristics viewed in its spatial content. Though regional planning in Canada to date may have been focused on development of the physical resources,2 the human element is being recognized increasingly as an essential ingredient.
Very appreciable development has occurred in northern Canada over the years, as the business community is quick to point out.
Many critics reply that "development" in the past frequently has been synonymous with "exploitation," for the benefit of southern urban centres and southern political units. The North, from an economic point of view, represents a colonial area. On the other hand it must be acknowledged that past development represents a heavy financial investment by southern shareholders and taxpayers and that a profitable dollar return is expected by them.
We hope we are reaching a point where SHORT PAPERS AND NOTES larger perspectives are coming to prevail in our policies, particularly in the North. We need to foster variety in our Canadian regionalism to enrich the total fabric, rather than silently acquiesce in the increasing standardization which marks our age. The North is often cited as a most distinctive element in the Canadian character. We should strive to preserve the desirable aspects of its nature in the process of development rather than to impose on it blindly the same stamp that we have used in southern Canada. The North will always have more disadvantages than the South generally, insofar as development is concerned. For these very reasons it needs the greatest flexibility and imagination in tackling its development. Such concepts as the Mid-Canada Development Corridor, focusing essentially upon an eastwest orientation within the Subarctic, run contrary to the "natural grain" of the nation, to its traditional political boundaries and to traditional northern transportation lines. Yet they serve a valuable purpose if they force us to re-evaluate the northern situation and contribute to improved conditions in the North.
COMMUNITY DEVELOPMENT IN THE NORTH
Community development in the North is inextricably linked with northern regional development policies. In its simplest form two phases of community development can be distinguished, the "camp" phase and the "planned community"
phase. The camp phase sawthe establishment of an ephemeral community, dominantly male and European in composition. The mine camp has been the classic example, though other resourcebased centres have been similar. Together with the "trading posts", these have until recently formed the traditional northern settlements.
Planned the North, perpetuating the "colonial" mentality? To make believe that the northern community is the same as the southern community does nothing to foster pride in the permanent northern resident, and really does not fool the displaced southerner. There have been a few imaginative architects calling for some more suitable northern community developments but they have been both literally and figuratively, "voices in the wilderness".
FUNDAMENTAL COMMUNITY DEVELOPMENT PROBLEMS
ft -seems .to me that there are three fundamental problems confronting community development in the North: development of a northern flavour and design; the place of the native peoples in the communities; and the overall pattern of distribution of major northern centres.
Up to this point we really have not developed any distinctive northern architecture in Canada, save perhaps the presence of piling construction and utilidors. Even the most enthusiastic engineer would scarcely label these as things of beauty, though they are functional. The Swedish architect, Ralph Erskine,3 has pointed out that our past building concepts have been derived from our imitation of winter rain-dwellers as contrasted with our needs as snow-dwellers. We are really fire huddlers rather than snow enjoyers, which latter is even more desirable now that labour is increasingly inside, in contrast to the original outdoor human activity in the North. While the summer sun may be avoided in the hot south, it is generally welcomed by the northerner all the more for the shortness of the season. Why then do we not reflect distinctive northern character in our community development? How few of our architects and planners have appreciated that "the grammar of successful buiIding in the North will be composed from close observation of all these elements:
ground forms and their influence on local wind and temperature patterns, critical angles of sunlight, typical behaviour of drifting snow. Not only do they offer clues to the best shapes and spacing of buildings on the site, they also point to the fittest design of many building and site details"3.
Perhaps a breakthrough may be achieved in the new town of Churchill Falls at present under construction. "A fresh approach was sought in designing the Churchill Falls facilities that would take into account the experience of earlier northern communities, offset as much as possible the inherent disadvantages of climate and geographic isolation, and make the new community attractive enough that people will want not only to come but to stay"4. To this end the community will be all-electric, will have garages close to the streets to minimize snow removal, and will seek to ensure privacy in smaller centres by building on one side of the street only, etc. At least it represents movement in the direction of more suitable COIIIIIIIInities for a northern setting.
A second fundamental problem for northern community development concerns the place of the Indian and mitis peoples. In the past the ..slight attention it received was understandable, if not excusable, in that these people were usually away from the settlements most of the time, hunting, fishing and trapping. The old way of life has been destroyed however and the native peoples have concentrated increasingly in the settlements, all too often to find themselves relegated to the lowest social stratums.
Some postwar planned communities in the North have sought to provide for a native presence (e.g. Inuvik), others (e.g. Uranium City) have not, but none really has solved the problem.
Education is increasingly available to the young native people in the North as well as to European children. Only now are we reaching a point where increasing numbers of Indians and mitis are available with varying amounts of educational and vocational skills. These next few years will be particularly critical ones for the northern communities as these young people seek employment and social acceptance amongst the Europeans. There is a responsibility and a challenge to include the native residents as full partners in the communities and in northern development. Properly handled it can help reduce northern labour costs of imported workers from "outside" and strengthen the regional character of the North mentioned previously. Improperly
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handled it can saddle the northern communities with a permanent social and financial liability. Finally, it must be understood that northern communities, no less than communities elsewhere in Canada, find themselves in a rapidly changing world. No longer can they mark the passing years by the arrival of the annual or semi-annual supply boat or mail run. Aircraft, radio telephone, and even taped television programs are symbolic of the degree to which change has come to the North as well, and are increasingly taken for granted by northerners. There is a comparable change in the need for northern communities. Some of these, while useful in fur trade days have become as redundant as the small elevator hamlets along the railways on the Prairies. Like them it may be better for the long-term opportunities of the residents, to encourage a migration to larger centres within the North-though this is conceded to be a delicate and difficult task.
There will always have to be communities in the North, but these probably will be fewer and larger centres, better situated to meet the transportation and development needs of the present and future, It is only in larger centres that the costly and permanent service facilities now expected by all Canadians can be justified. Quite possibly smaller "camps" of relatively short life expectancy may operate out from one major centre, with a variety of commuting developed between them, as was the case for example between Yellowknife and Discovery.
With the increasing capital outlay involved in establishing a modern community in the North, it clearly will be more and more difficult to abandon or relocate it in later years. To an unprecedented degree northern communities now represent long-term commitments in the area, involving very large capital investment. Only a thorough, balanced assessment of the regional potential can provide the necessary background for such vital decisions. Community and region always have been inseparably linked in northern development, but never more critically than at present.
William C. Wonders Department of Geography University of Alberta Edmonton
Frictional Resistance to a Ship's Passage through Converging Ice It is well known that an icebreaker which can normally navigate through several feet of ice can be blought to a halt in much thinner ice if that ice is converging. From some recent measurements it is now possible to estimate the pressure developed in a convergmg ice field and to calculate the resulting frictional resistance which would be encountered by a ship attempting to navigate through such ice.
WIND STRESS
In many areas of drifting ice the principal driving force is provided by the wind. The wind stress may be represented by
where p is the density of the air (e 1.2 X IO+ gm4cm.3) and V is the mean wind speed at 10 m. height. Until very recently we have not been in a position to calculate this force because the drag coefficient Clo of wind on ice was not known. In the spring of 1969, during the McGill University Ice Drift Study, a threecomponent sonic anemometer was used to measure a drag coefficient' over very loose and relatively rough pack ice in the Gulf of St. Lawrence. A repetition of this measurement during the 1970 Ice Drift Study2 gave a value of 1.3 X over a much smoother continuous ice field.
Suppose a uniform ice pack is acted on by a uniform wind Vand is Iestrained by a shoreiine from moving at the downwind end; then the wind stress must be balanced by an equal and opposing force or "internal ice stress" and any ice floe or other object in the ice field must be under pressure from the neighbouring floes. This pressure must increase linearly with the fetch F from the upwind edge of the ice field to the point of measurement. Suppose the wind is V = 20 m./s. and the fetch is 20 km., then for pack ice if Clo = 2.6 X the pressure in the ice field is clo = 2.6 x 10-3
